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(57) Abstract: Disclosed is an 
insulated gate semiconductor 
device (1) comprising an N"-type 
base region (11), a P + -type 
collector region (12), a P-type base 
region (13) and anN + -type emitter 
region (14). In this insulated 
gate semiconductor device (1), 
an N + -type collector- short region 
(15) is formed at the lower surface 
of the N"-type base region (11) so 
that it extends toward the N _ -type 
base region (11) rather than toward 
the P + -type collector region (12), 
and a P + -type semiconductor 
region (16) is formed between the 
N + -type collector-short region (15) 
and the N _ -type base region (1 1). 
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[0001] *mWfe, ^-M^fti^^<Z)M^tit5 0 



[0002] W^f— hM^^K^7r-7^v^ (Insulated Gate Bipolar Transistor ; IGBT) f3\ 

mv^ymtst^m^ m^., mtim^y^^m^tvx»mKm^hnx\^ 

o 

[0003] igbto. N~§k<-^jMfe N~m-<-^mm(Dmm(Dmmmm^m 
y*mmt, N + m^yrmm^i^xN~m^-^mm^rm^Mm^ntip + m 

[0004] z.<D£?KM}$&tiftiGBTXfe, p + m^y^m^N + m^<yyrmm^\^x 
xnN + ms<y7Tmmm%<DN-m-<-xmmft \^^jT^mm^^ 0 wm&fo 

^^tvx^^^—b^m<^xv^t\^fMm^h^ 0 
[0005] ^-^t— b^m<-r^tcibiat, ^^rw^^m-y^y^^^y—^mx-r 

zjrmh&zth z-tixn, )m^mmmMi^xv^t\^m^h^ 0 
[0006] ^x\ N + ms<y7Tmmfo. xtz^tDj&mfDN'm^— ^m^^^vr^m 

^Kmm-rzx?^ p + m^y^mM\H\^ N + inv^^^ 3 - brnm^m^tc 

iGBT-hmmi5fhx\^{mx-U, mtiMDo 
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[0021] mi^mm^mm^nmim^mm^—hm^mwm^mmmm^irmxh 

[0022] 1 IGBT 

11 N~§k<— 

12 P + M^W^Jti$ 

13 P§U-<— *fiB# 
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15 N+StaW^v^a— hffiffi 
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21 r—hnm 
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13 m4¥mfom^t^x<DN + m^y?mi$ci4b, m5^m^mmt\.x(DN + 
m=*u?#i/B—hffi&i5t, M6¥mmnmbvx<DP + m¥mmnmGb, mm 
mbvx<D=iv?#nM2ob* mmwmbvx(D^—bmM2ib, ^—bmum22b, 
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KD-^f(D±m(rm)<Dpjfmmmmm^nx^^ 0 p + m^^mmi2n, w 
Tm^^ntc^u^^mm2o\zmn i m^m^xmaGBTi(Dmi¥m^ 

[0027] P + M^^fJt^l2te, 0tlx.fi. 2-10 /z m@S(Dj?:$^^tbTV^ 0 P + M 
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au?#m&i2<DpmFiHmwk8&i, 1 x io 15 ~5 x io M cm _3 es©^ie<ft 

[0028] PS©^«*dsl^$nfePM^fr1!a«d^W»^ttT 
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[0029] ^HJfetf^tB-eHu PS-<^f«13ft, P + M=3l-^^12^*ffB]i-^iz:g^ 

inv^i/a- Maoist. ps^<— ^^lara^N"^— ^faJKii^^iRj-r 

■So 

[0030] PM-<— ^^13«, #tRi£, 2. 5~4. 5 jz m3^©J¥$ fc^/jfc&iVCV ^ c P^ 

*^l3<DP^*&&*gfi, P + M^^^^l2<D^^aSJ: ( 9i£<, 00 

XJ3\ 1 X 10 16 ~3X 10 18 cm" 3 mS(D^|ie#l|ftS^7#j^$tl,'CV^o 

[0031] N + M^^«£i4te, NM(D*mmmm£titcNM¥mftmm*t3mf££ti 
„ '<DN + M^5/^^i4^, ^o_ha^^$tifc^^m«23^m^w^ 

8fc*jfVtV3„ 

[0032] N + §U^vjy^^l4«, m?Lt£. 0. 4—0. 8 » mSfi©J?$fc^££*LXV3„ N 
[0033] N + M=3^^v-3-h^l5^, NM^^^|f£t5r$tvfcNM^^^^« 

=iw^^i2^^^$ttTv^ 0 rr~c\ pm-<— ^JsSis^p+^w^^ 

12^^WfB]i-6«J;5^^ttTV^CDT\ P + M3l/^^12^^Jf^$tl/tN + 
§J ^ i/a — 1 5 fit , P^k*— ^Ijgjge 1 3 K <7)N "M-<— 1 1 £*t IrI 1~5 

o 

[0034] N + M^w^^a— MBtfelStt, ^r<£>_hffitf5, P + M^^^fS^l2J;«9t^Hii-§ 
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[0037] P + S!¥#fl^#cl6E\ PMO>F^^i4:i5r$ttfcPM^^^^«^$tL 

(Dfcfe, P + §y^#:f«16», m^CWi^n— T^^I^otV^ 0 Z.<DP + 
[0038] p'i^iJUec^iftiSii, 3W^m*20£:^^m*23£<D|im-3£ 

^[BjmiE^^*p$^fc^t^PM-<— ^j^i3^n"§u-<— *mi$iib<Dftmiz.i& 

^$^PN^^^M#i-§^«^ P + M^#:^16(Djf:^^(D^^#: 
^JK^^J;5^S^^^tbT*3«9. 0*b<«5X 10 15 ~1 X 10 18 cm" 3 @^-efeS 

x%z> Q 

[0039] 3V^^S*20^, T/V^^i^^«j££tirCV^ 0 =3W^m*20te, P + M=3 
l/^^12^^N + M=3W^>3-hfg«15(DT®^#:^^$^ P+M^W? 
^J^12^tJ ? N + M=3lx^v'3-h^l5^«^i«J^^$^TV>§ 0 

[0040] h««2i«, ^y^y=3^^^«^$^xrv^ 0 h«ffi2m, , N"M-< 

— ^jt^i i ^n + m^5/^j^i4^(d r^p^-^^i 3 
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El 

3W^ 3 - hf9#15fcfaa»oTafch/3o 

El 

E2 

[0043] z.<d£?{^ m^-mm &N + m^??i/3~bmmi5\c±mfrbffitij2±&m> 

El 

E2 E2 

ts'tiaoT, p + ^u??m^i2tN~m^—xm^iitfrhM)%£n%p'Nm& 

[0044] t£oT, ^HJfe»?f^(DIGBTl^J:tLft\ N + ^l^^a— hfJi$15<D$|i|>ML 

i 

2 

[0045] *fc, *^ife(Z)^||(DIGBTl P + M¥^f*«U6WMWS#\ =< 

l/^«ffi20^^^M23^(DrBl^^f^«ii^^p$^f c ^^ > p^w-^ 

^13^N"^-^J^ll^(D|fB^^$^7tPN^^^®#-r§^^jS^ 

P + M^#:^l6(DJ¥^^^(D^^{^^#:^J[£^^s^^^tbTv^6fc^6,it 
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El 

E2 

&m%.. Bmg&m&&mz&hti. &&mGwmft$&zzk&*smkt£z> 0 
[0048] m^, m&£tifa.Gwri<Dm&&M\z. *&m<D¥mfcm*<Dm&J?mz<>^ 
xm^mLxtm-rzo 02( a )7^(d) \^ &m&<Dwm\zMziGBrri<D9m 

[0049] £1\ fc*^©N^«*d^A*n^M©^fr^«30Srffliti-«o 
[0050] Jfci^ 02(a) Km1r£?^ Nl(Z)^M«30(DTiJ^Bf«i-, -f^ft 

[0051] j^v>r, 02(b) p + m¥mi$mi&i6<7>miM<D, N~m-<—^m^ii 
(DTM(Dmmmm^m^^^mAmm^^p + m^^mm2^f^ir^ 0 

[0052] 02(c) KTjkirx^ m2( a )^ftm^p + ¥mi*mm6<Dfcm^ 
aA^f^i^ Nm^m^&p + m¥mfomm6<Dm££vm<, p + m^m 

[0053] #cv vr\ N'm^—xm&i i<Dmmmmzpm^mmte£Tmm^mm^m&) 
temm&te&&£i£x, 02(d) k^x^ pm-<-^mm3^xx^N + m^y 

[0054] ^©t, 3i/^««2o, y— Mental y— hm*2i, mmm24, rxi, ^ 

[0055] *|SWttJhJfibfelUfi©^*»!:lSfetui', ft^&tfJ&ffla* fT^-"?*? 

3 Q fll&f^ ±^UfcHJg(^^-e«, P + M¥^f*^16(Di|iS« N N + M^^>- 
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[oo56] p + m¥mmnmi6i^ N + m^u^y 3 -hmm5(D±m^m^mcmh 

[0057] *5b\ ±^U7tmiO?f^T:1*, W^>3— Kgi$15<Z)i|>SL E\ N"§k<— 

1 

2 

1 2 

1 2 

1 2 

[0058] _hxf!b^Jfe»?f^-e{i. N + =3^^v-a— h^l5^, N"S-<— ^J^lli:P + 
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^<£>#£\ P + M=^^'^^^l2^c:S^jg^^^L^v^, yy^yw-iMOSF 
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[0060] ®4^^i~J;5^NM(D^^^^$tL7tNM^f*^^^*j^$n 
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